l£i^GE RECORDING AND REPRODUCING APPARATUS AND METHOD 



BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an image recording 
and reproducing apparatus, and more particularly, to an image 
recording and reproducing apparatus and method, in which a 
current broadcasting and a previous broadcasting with respect to 
one image content can be viewed at the same time using multi- 
decoding. 

Description of the Related Art 

[0002] Automatic recording seirvice using program information 
to individual's taste is based on personal television ""ReplayTV" 
and Personal Versatile Recorder (PVR) produced by TiVo, which is 
one of leading companies in this field. " Rep layTV" -based service 
is one of so-called personal televisions. The ''ReplayTV" -based 
service can record television broadcast programs on hard disc 
device (HDD) in real time, pause or rewind them while viewing 
programs. In addition, the service can obtain a program list, 
select programs considering actor or actress, theme and the like, 
and collect favorite programs to make one's own channel on hard 
disc drive. 

[0003] PVR-based seirvice is similar to a conventional video 
tape recorder (VTR) . However, the PVR-based service can record 



several -hour long programs using a mass storage device (hard disc 
drive) instead of tape. Since programs can be recorded in real 
time, PVR user can view broadcasting programs except for 
advertisements by using the pause and rewind functions. In 
addition, PVR can select and record dozens kinds of programs in 
order to view them later. 

[0004] Such a PVR system includes a tuner, a playback device 
and a random-accessible hard disc drive and it is an image 
recording and reproducing apparatus which can provide a- user with 
a live screen stop function, a time shift function, a high speed 
fast forward function, and the like. 

[0005] Here, the time shift function is a function that can 
simultaneously record and reproduce programs using disc buffer, 
allow the user to switch to a current broadcasting while viewing 
a previous broadcasting, and provide a trick play to a recorded 
portion. 

[0006] Accordingly, the time shift function has an advantage 
that can freely control a reproduction of a live broadcasting 
stream like an existing recorded stream. 

[0007] However, a reproduction of scenes in the time shift is 
fundamentally different from that of existing recorded contents . 
In other words, the reproduction of scenes in the time shift 
means that live scenes are continuously recorded and stored even 
in the time shift. 
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[0008] When the user views a video in the time shift mode, 
the user generally wants to view a previous scene again when 
advertisements or uninteresting scenes are broadcast. For this 
purpose, if the user requests the previous scene, a reproduction 
is executed from the previous scene and thus a reproducing 
position of the video is changed. 

[0009] Like this, when advertisements or uninteresting scenes 
are ended and new contents are started while the user is viewing 
the previous broadcasting, or when interesting scenes that the 
user wants to view are started, the user wants to switch to the 
new contents or the interesting scenes even in the time shift. 

[0010] In case of a general time shift function, however, it 
is impossible to view a time shifted scene and a current 
broadcasting scene at the same time. Therefore, it is impossible 
to swiftly switch to the current broadcasting scene at a desired 
point of time. 

[0011] In addition, when the user switches from the time 
shifted scene to the current broadcasting scene but wants to 
switch to the time shifted scene again, it is impossible to 
switch to the previous scene because there is no recording about 
position of the previous scene. 

[0012] Fig. 1 is a schematic block diagram of an image 
recording and reproducing apparatus according to the related art. 

[0013] Referring to Fig. 1, a mode setup unit 11 determines 
whether to record a broadcast signal. In other words, a user 



selects a mode about whether to record a current incoming 
broadcast signal using a remote controller or the like. For 
example, when the user selects a live mode, the broadcast signal 
is inputted as a live signal to a signal selecting unit 15 as it 
is. Then, the live signal is decoded by a decoding unit 17 and 
displayed on a display unit 19. 

[0014] On the other hand, when the user selects a time shift 
mode, the broadcast signal is branched into a live signal and a 
time shift signal. The live signal is inputted to the signal 
selecting unit 15, while the time shift signal is stored in a 
recording/storing unit 13 . 

[0015] Like this, when the mode setup unit 11 sets a current 
mode to the time shift mode, the broadcast signal is inputted to 
the signal selecting unit 15 for its reproduction and stored in 
the recording/storing unit 13 at the same time. 

[0016] Meanwhile, in case of the time shift mode, the time 
shift signal is stored in the recording/storing unit 13 and again 
inputted to the signal selecting unit 15 at the same time. 

[0017] The signal selecting unit 15 selects one of the live 
signal and the time shift signal and transmits the selected 
signal to the decoding unit 17. At this time, the user can 
select one of the live signal and the time shift signal. In 
other words, if the user wants to view a live broadcasting, the 
live signal is selected and inputted to the decoding unit 17, and 
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if the user wants to view a previous broadcasting, the time shift 
signal is selected. 

[0018] Then, the decoding unit 17 decodes the selected signal. 

[0019] The decoded signal is displayed on a screen of a 
display unit 19. 

[0020] In other words, if the signal selecting unit 15 
selects the live signal, the current broadcasting scene is 
displayed, and if the signal selecting unit 15 selects the time 
shift signal, the previous broadcasting scene is displayed. Here, 
the previous broadcasting is a stream that is recorded 
continuously together with the current broadcasting. Also, the 
previous broadcasting is a term indicating a previous portion of 
the current broadcasting in a stream that recorded continuously 
together with the current broadcasting in a state that the user 
requests the time shift and the time shift stop command is not 
issued. In other words, the previous broadcasting means a 
portion prior to the live position in the time shift stream, that 
is, a portion that is recorded before the live position and 
stored in a storage unit . 

[0021] In case of the time shift mode, such a conventional 
image recording and reproducing apparatus constructed as above 
displays only the selected signal (that is, one of the live 
signal and the time shift signal) on the screen. 

[0022] Accordingly, the user cannot view the current 
broadcasting and the previous broadcasting at the same time. In 
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other words, in case of switching to the previous broadcasting 
while uninteresting scenes are displayed in the current 
broadcasting, the previous broadcasting alone is displayed on the 
screen. Therefore, the user cannot obtain any information about 
whether new program is started, whether the uninteresting scenes 
are yet displayed, or whether interesting scenes are displayed. 

[0023] As a result, the user cannot view well the current 
broadcasting and the previous broadcasting because the user must 
frequently switch to the current broadcasting in order to check 
the status of the current broadcasting. In addition, the user 
continues to manipulate the remote controller in order to switch 
between the current broadcasting and the previous broadcasting, 
thereby causing the user's inconvenience. 

[0024] Meanwhile, when the user switches from the previous 
broadcasting to the current broadcasting but wants to switch to 
the previous broadcasting again, it is impossible to switch to 
the previously stopped position because there is no recording 
about a reproducing end position of the previous broadcasting. 

SUMMARY OF THE INVENTION 
[0025] Accordingly, the present invention is directed to an 
image recording and reproducing apparatus and method that 
substantially obviate one or more problems due to limitations and 
disadvantages of the related art. 
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[0026] An object of the present invention is to provide an 
image recording and reproducing apparatus, in which a current 
broadcasting and a previous broadcasting are displayed 
simultaneously on one screen in a time shift mode by using multi- 
decoding . 

[0027] Another object of the present invention is to provide 
an image recording and reproducing apparatus, in which a 
reproducing end position of a previous broadcasting is recorded 
and the previous broadcasting is reproduced from thse recorded 
position in a switch to the previous broadcasting. 

[0028] Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the invention. The objectives and other 
advantages of the invention may be realized and attained by the 
structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

[0029] To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 
broadly described herein, an image recording and reproducing 
apparatus comprises: a decoding unit for decoding a live signal 
and a time shift signal in a time shift mode, the live signal and 
the time shift signal being branched from a broadcast signal; a 
signal synthesizing unit for synthesizing the decoded live signal 
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and the decoded time shift signal; and a display unit for 
displaying the synthesized signals. 

[0030] According to another embodiment of the present 
invention, an image recording and reproducing apparatus 
comprises: a mode setup unit for setting a mode of an inputted 
broadcast signal; a recording/storing unit for selectively 
storing the broadcasting signal according to the mode set by the 
mode setup unit; a live decoding unit for decoding a live signal 
branched in the mode setup unit; a time shift decoding unit for 
decoding a time shift signal outputted from the recording/ storing 
unit; a signal synthesizing unit for synthesizing the decoded 
live signal and the decoded time shift signal; and a display unit 
for displaying the synthesized signals. 

[0031] In another aspect of the present invention, an image 
recording and reproducing method comprises the steps of : when a 
signal is reproduced in a time shift mode, decoding a live signal 
and a time shift signal through first and second decoding units, 
respectively, the live signal and the time shift signal being 
branched from a broadcast signal; synthesizing the decoded live 
signal and the decoded time shift signal; and displaying the 
synthesized signals. 

[0032] According to another embodiment of the present 
invention, an image recording and reproducing method comprises 
the steps of: a) when a signal is reproduced in a time shift mode, 
displaying a time shift signal and a live signal on one screen at 
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the same time in response to a user's request for a reproduction 
of a previous broadcasting; b) when the user requests a 
reproduction of a current broadcasting during the reproduction, 
recording a reproducing end position of the time shift signal; 
and c) when the user requests a reproduction of a previous 
broadcasting again, reproducing the previous broadcasting from 
the recorded reproducing end position of the time shift signal. 

[0033] It is to be understood that both the foregoing general 
description and the following detailed description of the present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0034] The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment ( s ) of the invention and together with the 
description serve to explain the principle of the invention. In 
the drawings: 

[0035] Fig. 1 is a schematic block diagram of an image 
recording and reproducing apparatus according to the related art; 

[0036] Fig. 2 is a schematic block diagram of an image 
recording and reproducing apparatus according to a preferred 
embodiment of the present invention; 
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[0037] Fig. 3 is a flowchart illustrating a method for 
simultaneously displaying a live signal and a time shift signal 
in a time shift mode in the image recording and reproducing 
apparatus according to a preferred embodiment of the present 
invention; and 

[003 8] Figs, 4A to 4C illustrate exemplary screens on which a 
live signal and a time shift signal are displayed simultaneously 
according to a preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[003 9] Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. Wherever possible, the 
same reference numbers will be used throughout the drawings to 
refer to the same or like parts. 

[0040] Prior to description about an image recording and 
reproducing apparatus and method according to the present 
invention, a conventional TV system capable of displaying several 
broadcastings on one screen at the same time will be described 
below. 

[0041] In conventional TV systems, one screen is split into 
several sub-screens and broadcast signals received through 
different channels are displayed on the respective sub-screens. 
For this purpose, most of the conventional TV systems have 
Picture In Picture (PIP) function and Picture On Picture (POP) 
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function. In other words, an analog TV system acquires different 
broadcast channel signals using two or more tuners and displays 
several broadcast channel signals on one screen. Meanwhile, a 
digital TV system transmits two or more digital signals at the 
same time using two or more tuners and two or more decoders to 
thereby provide two or more broadcast channel signals to a user. 

[0042] On the contrary, the image recording and reproducing 
apparatus according to the present invention displays a current 
broadcasting and a previous broadcasting on one screen at the 
same time. In other words, in a time shift mode, one broadcast 
contents is recorded and reproduced at the same time. Live signal 
and time shift signal are decoded by corresponding decoders and 
the decoded signals are displayed through a signal synthesis. 

[0043] That is, the conventional TV system simultaneously 
provides different broadcast channels on the screen using several 
tuners and PIP function. However, the TV system according to the 
present invention simultaneously provides the current 
broadcasting together with the previous broadcasting on the 
screen through the signal synthesis, when broadcast contents 
being received through one tuner are recorded and reproduced in 
the time shift mode. Accordingly, the concept of the present 
invention is fundamentally different from the conventional TV 
system. 

[0044] In addition, unlike the conventional system, one of 
streams inputted to a signal synthesizer is a stream inputted 
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from one tuner and another is a stream inputted from a storage 
unit. This is also fundamentally different from the conventional 
TV system. 

[0045] Hereinafter, an image recording and reproducing 
apparatus according to the present invention will be described in 
detail with reference to the accompanying drawings. 

[0046] Fig. 2 is a schematic block diagram of an image 
recording and reproducing apparatus according to a preferred 
embodiment of the present invention. 

[0047] Referring to Fig. 2, the image recording and 
reproducing apparatus according to the present invention 
includes: a mode setup unit 51 for setting a mode of an inputted 
broadcast signal; a live decoding unit 53 for decoding a live 
signal that is branched out from the broadcast signal in a time 
shift mode; a time shift decoding unit 54 for decoding a time 
shift signal that is branched out from the broadcast signal; a 
signal synthesizer 55 for synthesizing the decoded live signal 
and the decoded time shift signal, which are respectively 
outputted from the live decoding unit 53 and the time shift 
decoding unit 54; and a display unit 56 for displaying the 
synthesized signals outputted from the signal synthesizer 55. 
Here, the broadcast signal is contents that are inputted through 
one channel. In other words, the broadcast signal is a 
broadcasting program that is inputted through one tuner. 
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[0048] At this time, the time shift signal is stored in a 
recording/storing unit 52 . 

[0049] The mode setup unit 51 can allow the user to select 
one of the live mode and the time shift mode. 

[0050] When the user selects the live mode, the inputted 
broadcast signal is processed in the live decoding unit 53 and 
the signal synthesizer 55 without being recorded, and then, 
displayed on the display unit 56. 

[0051] On the other hand, when the user selects* the time 
shift mode, the inputted broadcast signal is recorded and 
reproduced at the same time. In other words, if the user sets 
the time shift mode through the node setup unit 51, the broadcast 
signal is branched into the live signal and the time shift signal. 
The live signal and the time shift signal are inputted to the 
live decoding unit 53 and the recording/storing unit 52, 
respectively . 

[0052] The live signal is decoded by the live decoding unit 
53 and then inputted to the signal synthesizer 55. 

[0053] Meanwhile, the signal synthesizer 55 receives the 
decoded live signal and the decoded time shift signal, which are 
respectively output ted from the live decoding unit 53 and the 
time shift decoding unit 54 and then synthesizes the signals. The 
synthesized signals are displayed on one screen. 

[0054] At this time, the signal synthesis is performed 
differently according to the user's request. In other words, 
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when the user requests a reproduction of a current broadcasting, 
the signal synthesizer 55 synthesizes the signals to display only 
the incoming real-time live signal on the screen. In this case, 
instead of the term "synthesis" , it can be stated that the live 
signal is transmitted to the display unit 56 as it is, because 
the live signal alone is present. 

[0055] Alternatively, when the user requests a reproduction 
of a current broadcasting, the signal synthesizer 55 synthesizes 
the signals to display the live signal and the time shift signal 
on one screen, specifically on a main screen and a sub-screen, 
respectively. 

[0056] Meanwhile, when the user requests a reproduction of a 
previous broadcasting, the signal synthesizer 55 synthesizes the 
signals to display the time shift signal and the live signal on 
one screen, specifically on a main screen and a sub-screen, 
respect ively . 

[0057] In this manner, according to the user's request, the 
signal synthesizer 55 can synthesize signals to display only the 
live signal or display both the live signal and the time shift 
signal at the same time on one screen. 

[0058] The signals synthesized by the signal synthesizer 55 
are displayed on one screen of the display unit 56. 

[0059] For example, when the user requests a reproduction of 
the current broadcasting, the signals are displayed on the 
screens as shown in Figs. 4A and 4B. Fig. 4A illustrates a 
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screen on which only the live signal is displayed, and Fig. 4B 
illustrates a screen on which both the live signal and the time 
shift signal are displayed at the same time. As shown in Fig. 4B, 
the live signal is displayed on the main screen 81 and the time 
shift signal is displayed on the sub-screen 83. At this time, a 
reproducing position of the broadcast signal can be checked 
through a progress status bar 85. In other words, it can be seen 
from Figs. 4A and 4B that a current reproducing position of the 
progress status bar 85 is identical to a reproducing j3osition of 
the live signal. 

[0060] If the user requests the previous broadcasting, the 
signal is displayed on a screen as shown in Fig. 4C. As shown, 
the time shift, signal and the live signal are displayed on a main 
screen 87 and a sub-screen 89, respectively. At this time, a 
current reproducing position of a progress status bar 85 is 
identical not to a reproducing position of the live signal but to 
a reproducing position of the time shift signal. 

[0061] Like this, since the live signal and the time shift 
signal are displayed on one screen at the same time, the user can 
switch between the current broadcasting screen and the previous 
broadcasting screen while viewing the two broadcastings. 
Accordingly, if unnecessary scenes are displayed in the current 
broadcasting, the user can view the previous broadcasting. If 
scenes that the user wants to view are displayed when viewing the 
previous broadcasting and checking the progress position of the 



current broadcasting, the user can immediately view the current 
broadcasting . 

[0062] Meanwhile, when the user intends to switch to the 
current broadcasting while viewing the previous broadcasting, a 
reproducing end position of the time shift signal with respect to 
the previous broadcasting can be recorded. This can be used as 
reference information to check a reproducing position of the time 
shift signal when the user intends to move the reproducing 
position to the previous viewing position later. 

[0063] In other words, when the live signal and the time 
shift signal are displayed at the same time in the time shift 
mode, if the user requests the screen switch to the current 
broadcasting while viewing the previous broadcasting (in this 
case, the time shift signal and the live signal are respectively 
displayed on the main screen and the sub- screen) , an end position 
at which the previous broadcasting is displayed, that is, a last 
reproducing position, is recorded and the screen is switched to 
the current broadcasting screen. In other words, the live signal 
and the time shift signals are displayed on the main screen and 
the sub-screen, respectively. 

[0064] In this manner, if the user does not desire to view 
the live broadcasting, it is possible to fast switch the current 
screen to the previous viewing screen, thereby obtaining 
continuity of the broadcasting viewing. 
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[0065] At this time, if the user again requests the previous 
broadcasting when the user does not desire to view the current 
broadcasting, the previous broadcasting is reproduced from the 
previously recorded end position of the time shift signal. 
Meanwhile, the time shift signal and the live signal are 
displayed on the main screen and the sub-screen, respectively. 

[0066] As described above, in case of switching from the 
previous broadcasting to the current broadcasting, the 
reproducing position of the time shift signal with respect to the 
previous broadcasting is recorded. Therefore, if the screen is 
switched to the previous broadcasting, the previous broadcasting 
is reproduced from the recorded reproducing position. As a 
result, the present invention can solve difficulty of switching 
from the current broadcasting position to the previous 
broadcasting because there is no recording about the previous 
broadcasting . 

[0067] Hereinafter, an operation of the image recording and 
reproducing apparatus according to the present invention will be 
described with reference to the accompanying drawings. 

[0068] Fig. 3 is a flowchart illustrating a method for 
providing the live signal and the time shift signal at the same 
time in the time shift mode in the image recording and 
reproducing apparatus according to a preferred embodiment of the 
present invention. 
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[0069] Referring to Fig. 3, if the broadcast signal is 
inputted to the mode setup unit 51 (S61) , the mode setup unit 51 
determines whether or not the current set mode is the time shift 
mode (S63) . 

[0070] If the current set mode is not the time shift mode, it 
means that the current set mode is the reproducing mode. In this 
case, the broadcast signal is decoded as the live signal by the 
live decoding unit 53 (S69) . The decoded signal is displayed as 
the live signal on one screen as it is, 

[0071] On the other hand, if the current set mode is the time 
shift mode, the broadcast signal is branched into the live signal 
and the time shift signal. The live signal is inputted to the 
live decoding unit 53, while the time shift signal is inputted to 
the recording/ storing unit 52 and recorded and stored therein 
(S65) . 

[0072] The recorded and stored time shift signal is inputted 
to and decoded by the time shift decoding unit 54 (S67) . 

[0073] The decoded live signal and the decoded time shift 
signal, which are respectively outputted from the live decoding 
unit 53 and the time shift decoding unit 54, are synthesized by 
the signal synthesizer 55. At this time, the signal synthesizer 
55 determines whether or not a reproduction in the time shift 
mode is requested from the user (S71) . 

[0074] If the reproduction in the time shift mode is 
requested, the signal synthesizer 55 synthesizes the decoded live 
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signal and the decoded time shift signal (S73) . In other words, 
when the user inputs the request for the reproduction of the 
current broadcasting, the live signal and the time shift signal 
are synthesized to display the signals on the main screen and the 
sub-screen, respectively. Alternatively, the signals can be 
synthesized to display only the live signal on one screen. 

[0075] In addition, when the user inputs the reproduction of 
the previous broadcasting, the time shift signal and the live 
signal are synthesized to display the signals on the main screen 
and the sub- screen, respectively. 

[0076] The synthesized signals are displayed on one screen of 
the display unit 56 (S75) . At this time, the live signal and the 
time shift signal are displayed using Screen Split, PIP or POP. 

[0077] Accordingly, while viewing the current broadcasting 
and the previous broadcasting at the same time, the user can 
switch between the current broadcasting and the previous 
broadcasting at any time. 

[0078] Meanwhile, as described above, in case of switching 
from the previous broadcasting to the current broadcasting, the 
reproducing end position of the time shift signal with respect to 
the previous broadcasting is recorded. Therefore, if the user 
intends to switch the screen to the previous broadcasting again, 
the previous broadcasting can be reproduced from the recorded 
reproducing end position. Accordingly, even if the user intends 
to switch between the current broadcasting and the previous 
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broadcasting at any time, the user can continuously view the 
broadcasting from its stopped position. 

[0079] According to the present invention, the current 
broadcasting and the previous broadcasting with respect to one 
image contents can be simultaneously displayed on one screen 
using the multiple decoders. 

[0080] Further, since the reproducing end position of the 
previous broadcasting is recorded in the switching from the 
previous broadcasting to the current broadcasting, the user can 
continuously view the previous broadcasting from the 
corresponding reproducing end position in the switching from the 
current broadcasting to the previous broadcasting. 

[0081] Accordingly, if scenes that the user wants to view are 
displayed in the current broadcasting, the user can request the 
switch to the current broadcasting at any time while viewing the 
current broadcasting and the previous broadcasting at the same 
time . 

[0082] Furthermore, the present invention is expected to 
improve user's convenience because the switching between the 
current broadcasting and the previous broadcasting are possible 
at any time. 

[0083] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the present 
invention. Thus, it is intended that the present invention covers 
the modifications and variations of this invention provided they 
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come within the scope of the appended claims and their 
equivalents . 
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